Abstract Until recently there has been little, if any, concern over revamping let alone improving wastewater management system in Zimbabwe's urban areas given the dominance and institutionalised water-borne system. Yet, the current constraints in this system and the immensity of urbanisation in the country begs and compels planners, engineers and systems thinkers to rethink what best can work as a sustainable wastewater system. With particular reference to the ever-expanding Harare metropolitan region, this article provides an evaluative analysis on the potentiality, risks and strategies that can be adopted by Harare and its satellites in addressing the problems of the conventional wastewater management system. The suggested framework of operation is a decentralised domestic wastewater collection and treatment system which however has its own multifarious risks. Using systems dynamics conceptualisation of the potentiality, opportunities, risks and strategies, the paper seeks to model the path and outcomes of this decentralised domestic wastewater collection and treatment system and also suggests a number of policy measures and strategies that the city of Harare and its satellites can adopt.
Introduction
Developing countries are burdened with a multiplicity of problems, and wastewater management is increasingly becoming a priority issue. The management of wastewater system in developing countries is exacerbated by accelerating urbanisation, inadequate management and disposal of wastewater and the implementation of sophisticated treatment technologies that are highly centralised (Libralato et al. 2012) . The current wastewater management systems are riddled with a plethora of irregularities that calls for a paradigm shift from the current centralised system to the decentralisation in wastewater treatment management. The principal reason for this has been that the provision of centralised systems is not technically, economically or environmentally feasible as De Gisi et al. (2014) notes that the conventional system regards wastewater as 'waste' yet there is potential to make use of the wastewater. Decentralised systems also offer an alternative approach to providing water, wastewater and storm water services to urban areas (Nhapi 2004a, b, c; Libralato et al. 2012) . In recent times, the concept of integrating water and wastewater systems through separate collection and treatment of various water and waste streams and recovery of valuable water, nutrients and energy has been proposed. This helps to overcome the limitations of the centralised approach and to move towards more ecologically and economically sound water/wastewater management systems.
Furthermore, innovative decentralised systems are being planned and implemented for new and future urban development either as separate facilities or in combination with a centralised system (Diaper et al. 2007; Brown et al. 2009 ). Wilsenach (2006: 4) observes that a general critique against classical civil engineering projects is that they have not dealt with transport, drinking water, energy and wastewater in an integrated way. These were all designed as linear systems, without consideration of the cyclic character of most natural systems (De Gisi et al. 2014) . In urban water management there is a need for a change to improve the sustainability of the systems. This has been a wakeup call from proponents such as Cook et al. (2009) who argue that the conventional centralised systems are not always the most appropriate solution for urban development. Rather, a new approach has to be embraced that should include the integration of social, economic, and environmental aspects with practices such as rainwater management, water conservation, wastewater reuse, rational energy management (incorporating the use of alternative sources), nutrient recovery, and sorting at source (De Gisi et al. 2014; Suriyachan et al. 2012; Brown et al. 2009; Mitchell et al. 2008 ).
This present paper is an attempted evaluation and analysis of the decentralised wastewater treatment and management systems, putting into picture potentialities, opportunities, risks and strategies. It is a study that emanates from the fact that the conventional centralised wastewater management systems have failed to produce sustainable outcomes in terms of social, economic and environmental concerns. This work reviews some existing technologies applied in decentralised wastewater treatment and disposal in developing countries such as the septic tank, imhoff tank, and soil infiltration device, to name these few (ibid). Technologies that are potentially sound and beneficial for wastewater treatment are also explored. Emphasis is placed on faecal sludge management, which is grossly inadequate, and in some cases totally lacking in rural, peri-urban and some urban areas of developing countries. To demonstrate this, we use documentary and discourse analysis. First, the paper starts by providing an analytical framework, and then proceeds to provide a comparative analysis of the centralised and decentralised systems. The rationale for adoption of decentralised wastewater management system is also explained. Second, the legislative and policy framework for wastewater treatment and management in Zimbabwe is explained, which is then followed by an outline of the current situation in Harare as well as reflections on systems dynamics in the City. Third, the paper ends by a discussion, practical implications, policy options and conclusion.
Decentralised domestic wastewater collection and treatment system: an analytical framework
This section provides a conceptual reflection of the decentralised wastewater treatment and management systems. The aim of this section is to describe and explain the key features or characteristics of the decentralised wastewater management concept.
Decentralised wastewater system is when raw wastewater is simply treated next to the source (point of generation according to Omenka 2010) (2004) defines decentralised systems as an alternative to conventional, centralised systems. In addition, the decentralised concept can be explained as an organisational paradigm for wastewater management (De Gisi et al. 2014; Sheehan 2011; Nhapi 2004a, b, c) that entails treating and beneficially reusing wastewater as close to where it is generated as practical, using technologies appropriate to the scale of the facilities (Venhuizen 2003) . A decentralised system may consist of individual on-site systems and/or cluster systems, either singly or in combination with more highly collectivised facilities as Libralato et al. (2012) advocates for a combination of a centralised and decentralised so as to maximise on the opportunities of each system. The degree of collectivisation at any stage of the treatment and reuse or dispersal processes will be determined by a variety of local circumstances, including topography, site and soil characteristics, development density, type of development, community desires with regard to land use issues, and sites of potential reuse and/or sites where discharge would be allowable. Some systems in arid regions promote evaporation or wastewater uptake by plants.
However, decentralised wastewater treatment is not without its share of challenges resulting from choice of inappropriate technology, improper siting of infrastructure, in adherence to correct design concepts and lack of proper maintenance (Omenka 2010; Libralato et al. 2012) . These bring about negative public health and environmental impacts including groundwater nitrate contamination, eutrophication of surface water bodies and contribution to global warming through the emission of green house gases.
Centralised versus decentralised wastewater management systems: an appraisal
In developing countries such as Zimbabwe, onsite systems are generally used in high income and low density areas where the collection of infrastructure discourages sewered systems. The wastewater management systems in Latin America are also centralised systems that are contributing to environmental problems (Noyola 2013) . As such, the municipal wastewater treatment systems in Latin America are currently unsustainable because they are characterised by high water consumption, especially for transporting wastes out of cities (Suriyachan et al. 2012; Nhapi 2004b) . The mixing of industrial waste streams further complicates resource recovery and reuse than if process streams would be kept separate. On this note, De Gisi et al. (2014) castigates centralised system on the basis that they result in high energy and water use as well as increasing the vulnerability of communities to water-borne diseases through leakages of pipes over long distances. Cook et al. (2009) further notes that the centralised collection and treatment of wastewater limits opportunities to harness ''waste'' as a resource that is otherwise useful if recycled since there is no waste in nature as De Gisi et al. (2014) argues. With, generally, little awareness of environmental consequences, little institutional attention for recovery of resources, and with only degradable organics potentially removed from wastewater effluent or sludge, the remaining resources are either distributed into surface waters or into sludge. As such, wastewater collection and treatment contribute to environmental pollution. Most of the technologies used for centralised treatment of wastewater are expensive (investment and maintenance) and require well-trained staff (Nhapi 2004a, b, c) . For these and other reasons, an intermediate or decentralised approach to wastewater management is urgently needed aiming at resource conservation and reducing environmental impacts of current approaches (Cook et al. 2009; Mitchell et al. 2008 ) (see Table 1 ).
Rationale for decentralised wastewater treatment and management Massoud et al. (2009: 652) argue that centralised wastewater collection and treatment systems are expensive to construct and operate, especially in areas with low population densities and dispersed households. Developing countries lack both the funding to construct centralised facilities and the technical expertise to manage and operate them. The decentralised system is therefore not only a long-term solution for small communities but is more reliable and cost effective. Alternatively, the decentralised approach for wastewater treatment which employs a combination of onsite and/or cluster systems is gaining more attention. Such an approach allows for flexibility in management, and simple as well as complex technologies are available. While there are many impediments and challenges towards wastewater management in developing countries, these can be overcome by suitable planning and policy implementation. Understanding the receiving environment is crucial for technology selection and should be accomplished by conducting a comprehensive site evaluation process. Centralised management of the decentralised wastewater treatment systems is essential to ensure they are inspected and maintained regularly (Nhapi 2004a, b, c) . In light of this argument by Nhapi (2004a, b, c) , Libralato et al. (2012) echoes the same sentiments and argue that a semi-centralised scheme can be a feasible option to introduce decentralisation in an urban area in a developing country, considering that the planning policies and the regulatory framework do not have many components that facilitate a different kind of management other than the traditional ''end-of-the pipe'' solutions and with use of conventional technologies in centralised systems.
Bernal and Restrepo (2012: 9-12) have pointed out that environmental pollution, water scarcity, population growth, innovation, and technological developments are drivers that encourage rethinking the current approach to urban water management. In this sense, decentralisation encourages us to think of urban water management in a holistic way, integrating all sectors, drinking water, wastewater, and storm water to get the most benefit out of them, thereby reducing costs, improving environmental management, expanding service coverage, and considering social and environmental benefits that are not visible with the current perspective (De Gisi et al. 2014; Werner et al. 2009 ). Centralised wastewater treatment systems are costly when compared to the decentralised systems. Geisinger and Chartier (2005) notes that sewage collection systems are typically 60-70 % of total project costs for a conventional centralised system hence decentralised systems are economically efficient. According to a study carried out by United Nations (2015) for South-East Asia it emerge that the decentralised system is more economical than the centralised system because treatment facilities for decentralised treatment facilities can be built in an incremental way and requires less initial capital investment than centralised treatment that requires millions of dollars. The above-mentioned should be accompanied by a reform of policies and guidelines that govern urban development plans and water management plans in cities in developing countries. The incorporation of decentralisation as a viable option for wastewater management in urban areas and the regulation of reusing practices such as defining quality criteria are necessary actions to articulate the conceptual framework with the actions that occur in reality. Based on a review of the state of the art and experiences with decentralisation, it can be concluded that the social, financial, and environmental benefits of decentralisation become critical factors when considering this kind of scheme in urban water management plans, mainly in peri-urban areas where wastewater collection and/or treatment is not available. In addition to the benefits, the key issues of each one of the identified economic, social, and environmental categories should be discussed. These include, among others, the cost of collecting and treating wastewater, acceptance and social awareness, and environmental protection, all of which must be considered in implementing decentralisation in urban areas in developing countries (Nhapi 2004a, b, c) . According to the context of each case, the level of decentralisation may be a critical issue to achieving sustainability of a wastewater management system. In short, wastewater treatment can be decentralised thereby reducing plumbing and pumping costs, possibility of safe reuse of water for gardening open spaces and can be integrated as part of the landscape.
Global scan on decentralised wastewater treatment systems
The Decentralised wastewater treatment system was introduced in the Philippines as a way of responding to the problems caused by the conventional system that was in place (UNEP 2012). A new effective system was therefore necessary to prevent further environmental pollution and threats to public health. For the implementation of the decentralized wastewater system in Philippines, the following were required: biogas reactor, settling unit, anaerobic baffled reactor, anaerobic filter and indicator pond (ibid). The same project was also implemented in the Vietnam, where there was training of staff in the Operations and Maintenance of the system. The same impacts of reduced environmental pollution and reduced threats to public health were recorded (UNEP 2012). Gauss (2008) points out that decentralized wastewater treatment systems have been implemented in Central and South America as well as Latin America. The method that was implemented is the constructed wetlands system in Cities such as Masaya (Nicaragua), Lima (Peru), and Pereira (Colombo) and in countries such as Brazil. Recently, the 2009 Melbourne Metropolitan sewerage strategy for Melbourne aims to provide sustainable sewerage services in the city to 2060. The strategy aims to decongest the existing centralised sewerage system for Melbourne through the adoption of decentralised and on-site wastewater systems. The options include secondary and tertiary treatment systems that incorporate re-use of water for non-portable uses, urine separation, black and greywater separation and composting toilets (Brown et al. 2010 ). The decentralised system has also been used in Georgia, United States where about 40 % of the residents rely on decentralised systems, which prove to be more effective than centralised systems (Sheehan 2011). De Gisi et al. (2014) provides that a lowcost dry sanitation system with or without urine diversion is becoming popular due to a number of factors. The method is based on biological processes that separate urine and faeces resulting in the formation of Terra Preta soils that are eventually used in agriculture. The common technologies currently in use include septic tanks, pit latrines, composting toilets, urine diversion and pour flush. Each strategy and technology comes with its pros and cons and basically fall under two categories namely wet and dry technologies. From the Latin American, Central American and South American Cases, major lessons were drawn about the decentralized wastewater management system. The lessons include the following:
• Low operation and maintenance costs of the system (De Gisi et al. 2014; Bakir 2001 ).
• Robustness and good contaminant removal (Guo et al. 2014 ).
• Low environmental impact (Gauss 2008).
Gauss (2008) also argues that decentralized wastewater management systems require an experienced sanitary engineer and community participation is key in the selection of preferred technology.
Regional overview on decentralized wastewater systems
In Southern Africa, countries show different patterns with regards to centralized and decentralized wastewater systems. For example, Kenya uses conventional wastewater treatment systems which are inadequate and non-functional due to higher costs of operation and maintenance (Benard and Omondi 2012) . There are also weak institutions mandated with wastewater management. The conventional systems are capital intensive, requiring large sums of shilling which the majority of the local governments do not afford. Windhoek is also one of the Cities in Southern Africa that has shown meaningful progress with regards to the implementation and management of decentralized systems (Moyo 2012 
Local cases on decentralized wastewater systems
In Zimbabwe, there are cases of decentralised wastewater management system mainly in the rural areas where pit latrines are commonly used. According to Nhapi (2004a, b, c) , cases of such a system are in places such as Gweru, Redcliff, Nemanwa and Mupandawana. In Gweru, the decentralized wastewater system started in 1994. In the town of Redcliff, there is evidence of decentralised wastewater treatment and management system as evidenced by the reuse of wastewater for agriculture. Septic tanks are a common wet technology that is used in areas with large plot sizes. The following technologies are used in Redcliff: duckweed pond systems, constructed wetlands and aquaculture. In Mupandawana and Nemanwa, the use and availability of duckweed pond systems provides an opportunity for the implementation of decentralized wastewater treatment and management systems (Nhapi 2004a, b, c) . In Zimbabwe, the effective implementation of decentralised wastewater management systems is affected by unavailability of data on basic design of the technologies.
Legislative and policy framework for wastewater management in Zimbabwe
The framework and national strategy for wastewater management is governed by several pieces of legislation that are the responsibility of different Government Ministries and Agencies. In 2007, Statutory Instrument 6 of 2007 of the Environmental Management Act was gazetted as the Environmental Management (Effluent and Solid Waste Disposal) Regulations, 2007. These regulations generally set for the basic framework for wastewater management in Zimbabwe (Thebe and Mangore 2012) . The Public Health Act through Statutory Instrument 638 of 1972 gazetted as the Public Health (Effluent) Regulations sets guidelines for wastewater irrigation concerning public health. These guidelines forbid the irrigation of root crops such as potatoes and sets restrictions that are not greatly enforced presently in Zimbabwe (Thebe and Mangore 2012) . In terms of Zimbabwean law in the form of Urban Councils Act, Chapter 29.15 and Regional Town and Country Planning Act, Chapter 29.6; all households are compelled to have an acceptable sanitation system before an occupation certificate is issued (Nhapi 2004a, b, c) and this has led to the high sanitation coverage in Zimbabwe urban centres which is estimated at 97 % in the urban areas according to Thebe and Mangore (2012) . In a study by Ngwenya (2013) it emerge that there is an average coverage of 83.3 % on average for all councils. The coverage of sewerage network services is at 68.7 %, efficiency of collection of sewerage at 27.4 % indicates that large amount of sewerage does not reach treatment plants. However, the challenges in maintaining wastewater infrastructure mean that water is channelled away from the households and industries but could fail to get adequate treatment before re-entering the water courses.
Harare: the current situation
The City of Harare is Zimbabwe's capital city and its administrative, commercial, and communications centre. Harare is situated at an altitude of 1483 m. The topography of the city is hilly in rocky areas, flatter in the south, and undulating in the north. The population of the City is 2 098 199 (Zimstat 2012). Map 1 represents the City of Harare.
The wastewater treatment and management systems in Harare are currently centralised. Harare has a sewerage system that serves approximately 1.8 million people (about 80 % of the total population) in the formal settlements via flush toilets. However, this system is currently dysfunctional and fails to accommodate the informal settlements where pit latrines and open defecation are widespread (Practical Action 2010). The sewage goes to two large activated sludge plants, Crowborough and Firle, which according to Nhapi (2009) are overloaded. The total design capacity of these plants is 208,000 m 3 /day compared to total current inflows of about 300,000 m 3 /day, resulting in 44 % overloading (Tsiko and Togarepi 2012) . The major shortcoming with the existing treatment system in Harare is that it was originally designed for 250,000 people which is a tenth of the current city's population. Efforts to expand the existing system through a US$68 million project by City of Harare are likely not to effectively address the wastewater problems currently bedevilling Harare since over 60 million litres of sewage is generated on a daily basis in the southern part of the city (Chideme 2012) . Tsoroti (2015) indicates that even if the plant is completed it will only manage to treat 70 % of the wastewater generated. This is having serious implications for downstream water quality. In Epworth, between 1 and 3 % of households had pour-flush toilets; between 23 and 27 % make use of blair latrines while 2-13 % had no toilet facilities.
Large volumes of inadequately treated wastewater are being discharged to the rivers, Marimba and Mukuvisi, which drain to Lakes Chivero and Manyame, the city's major sources of water. Fifty percent (50 %) of the pollution load discharged into Lake Chivero is attributed to urban wastewater. The city also has two waste stabilisation ponds and an aeration pond; significant quantities of wastewater and sludge are applied to pasture which is a decentralised way of managing waste that just need to be upscaled (Tsoroti 2015) . Nhapi et al. (2006) provide very detailed information on wastewater treatment and wastewater impacts on water resources in Harare; they note that a major problem is very high water use (leading to very high wastewater volumes) in relatively wealthy parts of the city (Tsiko and Togarepi 2012) . A number of high density areas (Kuwadzana, High field, Dzivaresekwa, Glenview among others) are experiencing unabated sewer bursts for years and remain plagued with pools of raw sewage as council is currently failing to attend to burst sewer pipes citing financial constraints. Such is testimony that the centralised wastewater management and treatment strategies are ineffective and inefficient. The two largest wastewater treatment plants in Harare (Firle and Crowborough) discharge their treated effluents into the Mukuvisi and Marimba rivers, respectively 5 and 8 km upstream of Lake Chivero (Nhapi 2004a, b, c) .
Harare: systems dynamics conceptualisation of the potentiality, opportunities, risks and strategies
The suitability of the decentralised concept was considered for various land uses. A differentiated (different solutions for different areas) and integrated approach was assumed in which first preference was given to onsite treatment and reuse (Nhapi et al. 2002a (Nhapi et al. , 2002b . The second preference was to treat at a decentralised level what cannot be handled onsite. The third preference was to treat the remainder at a centralised level. Only industrial and low-density residential areas have adequate space for the onsite treatment and reuse of wastewater (Nhapi et al. 2002a (Nhapi et al. , 2002b ). One of the major constraints to onsite wastewater management is the difficulty of utilising all the nutrients and water for crop irrigation within the plot boundary. As a result medium (500-1500 m 2 ) and high-density (\500 m 2 ) residential plots are recommended for decentralised systems because they are normally developed as small housing estates and they produce more wastewater than they can utilise onsite.
Decentralised systems would allow housing developments in isolated areas where sewer connection to existing areas would be difficult and expensive (cf. Nhapi 2004a Nhapi , b, c, 2009 Thebe and Mangore 2012) . In such contexts septic tanks may be an option as well as urine diversion where the faeces may be used to increase agriculture production borrowing from the strategy suggested by De Gisi et al. (2014) . Considering the variety of sustainable factors, such as social, cultural, environmental, and technical factors, which must be taken into account to implement a wastewater treatment system, the financial aspect is often the most decisive factor in developing countries like Zimbabwe. This is the major reason why decentralised systems are considered as an alternative option. The United Nations (2015) argues in favour of decentralised systems in that treatment facilities can be built in a piece-meal manner and does not require multi-million dollar investments that is usually difficult to raise considering the financial constraints that burden local authorities in developing countries. However, in the majority of countries, there is a lack of suitable institutional arrangements for managing decentralised systems and a lack of a suitable policy framework that encourages a decentralised approach. Without technical assistance and other capacity-building measures, problems of institutional capacity that existed under a centralised operation are simply passed on to the new structures (Parkinson and Tayler 2003) . For Harare, research and scientific work by responsible institutions is all aimed at improving the centralised wastewater systems, yet the developed world is increasingly shunning these methods.
Similarly, there is limited information on how sustainability applies to the general field of wastewater infrastructure, including both centralised and decentralised treatment approaches. The constraints to decentralised wastewater management systems include, among others, the following:
• government policies and regulations founded on centralised infrastructure, • market failures, with fragmentation and little information, • distorted rates of water, • fragmentation of the water and sanitation agencies, • civil society based on the conventional, • minimum investment in research, • lack of local models that combine technology, • management, financing and customer acceptance, • segregation of actors (entrepreneurs, professionals, and academics) in three different areas: supply, storm water and wastewater, • lack of acceptance public, • lack of economic evaluations procedures, • institutional constrains and • Existing practices.
Harare can adopt various strategies in relation to the decentralised wastewater management concept. From the foregoing it emerges that a number of strategies and technologies can be adopted for wastewater management in a decentralised framework, all effectively treating smaller quantities at or near the source. Septic tanks, pitlatrines and urine diversion are some of the strategies that are gaining popularity as decentralised wastewater management systems (De Gisi et al. 2014 ). There are also less concentrated wastewater and uses natural treatment methods like algae and duckweed based ponds and constructed wetlands, with harvesting of protein biomass. The other strategies include the use of maturation ponds and anaerobic pre-treatment to allow for stabilisation of organic matter. Algae-based systems are also being used for decentralised systems in Harare. This consists of four treatment lines of small algae-based waste stabilisation ponds scattered in the Mabvuku/Tafara high density area (Nhapi 2004a, b, c) . The decentralised or onsite handling of wastewater opens opportunities for simpler methods of wastewater treatment (especially natural methods) and encourages wastewater reuse closer to sources of generation. The adoption of decentralised wastewater management strategy as a sustainable wastewater management in Harare has to consider a number of limitations. First, Harare has an existing extensive infrastructure that has been operational for some years and which represents an enormous capital investment. Therefore, this cannot be phased out overnight and a gradual approach is required. Very few residential areas use communal water and sanitation facilities. Second, land use patterns in Harare exhibit vastly different characteristics so much that it would be irrational to adopt a single solution for all areas. Lifestyles and water use characteristics for low, medium and high-density residential areas are quite different. A differentiated approach is therefore required.
Discussion, policy implications and direction
The adoption of decentralised wastewater management systems in Harare is still minimal, regardless of the promises of such a concept. The City is used to the conventional centralised systems. A number of factors such as public acceptance, health and cost factors and the availability of alternative water sources rather than technical barriers (Nhapi 2004a, b, c) influence the extent to which the decentralised concept of wastewater treatment and management will be implemented in Harare. Other contributing factors include regulations, convenience and organisations necessary for users if they are to make correct use of wastewater systems. The cost aspect of the decentralised systems is linked to technologies used and the size of population that is to be served by such as system. The technologies are locally available such as duckweed and septic tanks, hence no need for importing such technologies. The availability and cost of alternative water systems (surface, groundwater, rainwater harvesting) is also likely to influence the adoption of decentralised wastewater management in Harare. Water in the Harare metropolitan area is a very serious problem and this may constrain the effective implementation of decentralised systems. Alternative sources of water have to be explored such as rain harvesting. For the effective adoption of decentralised wastewater management strategies, new institutional structures will be required. Cases reviewed from Latin, Central and South America confirms that community engagement is critical factor in the success of the adoption of decentralized wastewater treatment systems. It is therefore important for the City of Harare to engage urban residents in the processes of adopting decentralized wastewater treatment systems. Public awareness is also important so that members of the public are educated on the benefits of implementing such systems in their community.
There is also need to review Effluent Standards (Statutory instrument 274 of 2000) and the Public Health Act and other Health regulations to reflect new environmental health standards that are commensurate with the decentralised wastewater treatment and management concept. The decentralised systems should be complemented by water use reduction, pollution, pollution prevention measures, and sources. The decentralised wastewater management strategy is most applicable in high and medium-density residential areas since they have limited space than the low-density areas. Because treatment plants will be scattered around the city, it is best that these be run by local communities, special interest groups (youth, women, churches, nongovernmental organisations), or by private companies. The possibility of financial recovery from systems such as duckweed-based ponds would make them attractive for community management. The other advantage of community management is that it brings environmental management back to the polluters, making it easier for awareness campaigns. Private developers could also be asked to provide small treatment centres for each new housing subdivision and to manage such treatment centres. Private companies could be allowed to manage treatment plants and charge user fees for their services as in the French Model of privatisation of the water sector. The potentialities, opportunities, risks and strategies of the decentralised wastewater treatment system are represented in tabular format (see Table 2 ). The issues to be considered under decentralised wastewater treatment systems include finance, public health, space, Operation and maintenance and these are linked to the opportunities, potentialities, risks and strategies in the following table or matrix.
Conclusion
This paper has demonstrated that decentralised wastewater systems are a very important strategy whose adoption can lead to sustainable management of wastewater in the City of Harare. The current socio-economic and environmental challenges currently burdening Harare are drivers that encourage rethinking the current approach to urban water management. In this sense, decentralisation encourages the City of Harare to think of urban water management in a holistic way, integrating all sectors, drinking water, wastewater, and storm water to get the most benefit out of them, thereby reducing costs, improving environmental management, expanding service coverage, and considering social and environmental benefits that are not visible with the current perspective. What is then conspicuous for Harare is a reform of policies and guidelines that govern urban development plans and water management plans. The incorporation of decentralisation as a viable option for wastewater management in urban areas and the regulation of reusing practices such as defining quality criteria are necessary actions to articulate the conceptual framework with the actions that occur in reality.
Based on a review of the state of the art and experiences with decentralisation, it can be concluded that the social, financial, and environmental benefits of decentralisation become critical factors when considering this kind of scheme in developing countries' urban water management plans such as for Harare, mainly in the peri-urban areas, informal settlements and Southern suburbs where wastewater collection and/or treatment is not available. In addition, to the benefits, the key issues of each one of the identified economic, social, and environmental categories should be discussed. These include, among others, the cost of collecting and treating wastewater, acceptance and social awareness, and environmental protection, all of which must be considered in implementing decentralisation in urban areas in developing countries of note in Harare. According to the context of each case, the level of decentralisation may be a critical issue to achieving sustainability of a wastewater management system. Considering the urban form for Harare, a semi-centralised scheme can be a feasible option to introduce decentralisation, considering that the planning policies and the regulatory framework do not have many components that facilitate a different kind of management other than the 
